function as well as human growth and development and the elements of biostatistics. Stage 2, of two terms' duration, is concerned with the teaching of the general principles of pathology, microbiology, clinical biochemistry, pharmacology, environmental medicine and a hospital orientation course. Stage 3, which is of just over five terms' duration and includes two summer vacations, consists of: (1) Theoretical instruction composed of fourteen integrated courses based on systems of the body; (2) the rotating appointments involved in clinical instruction in the wards; (3) an elective period (summer vacation, end of fifth year) of whole-time study of a selected topic. Stage 4 is the final year and includes a series of full-time rotating clinical appointments, an elective period and a revision period, each of four weeks' duration.
The clinical biochemistry teaching in Stage 2 consists of sixteen lectures. These are: metabolic pathways (4); gastro-intestinal tract (1); water and electrolyte metabolism (1); hydrogen ion regulation (1); tests of renal function (1); tests of liver function (2); chemical pathology of diabetes (1); serum proteins in disease (2); iron metabolismhemoglobin (1); calcium metabolism (1); the normal range (1). There are no practical classes.
In Stage 3, the fourteen integrated courses of systematic teaching are: skin (20 hours); specific infections (28 hours); metabolism, nutrition and endocrinology (50 hours); skeletal and locomotor systems (30 hours); gastrointestinal and biliary tracts (50 hours); blood and blood-forming organs (25 hours); urinary tract and male genitalia (30 hours); heart and vessels (50 hours); lungs and respiratory tract (30 hours); central nervous system (38 hours); mind (30 hours); eye (15 hours); ear, nose and throat (15 hours); female reproductive system (55 hours). Clinical biochemistry enters into the teaching in any of these courses which require biochemical instruction in relation to the pathogenesis, diagnosis and therapy of disease. For example, in the course dealing with metabolism, a member of the staff of the clinical biochemistry department lectures on general considerations of fluid and electrolyte balance, hydrogen ion concentration, tests of adrenal cortical function, calcium and magnesium metabolism and so on. In the course dealing with the urinary tract, a clinical biochemist deals with the clinical use of renal function tests, biochemistry in relation to diuretics, the biochemical changes in the nephrotic syndrome and the investigation of proteinuria, the biochemical features of uremia and the biochemical aspects of renal calculi. These, along with teaching in the other integrated courses, involve some thirty hours. Clinicians also teach biochemistry, but what they say is carefully discussed beforehand with a clinical biochemist. Concurrently with the systematic teaching, demonstrations are set up in a special demonstration area. A number of these deal with the applications of clinical biochemistry to medicine. In addition, programmed courses are being devised and teaching machines are available. Use has been made of other audiovisual methods such as demonstration by closed-circuit television.
It is during Stage 3 that students are taught in the wards the usual methods for testing urine with much emphasis on the paper strip techniques.
During the elective periods in Stage 3 and in Stage 4, students may, if they so elect, spend the whole of this time in the clinical biochemistry laboratory. Alternatively, if they so desire, they may undertake a special project of an investigative nature. This need not necessarily be in the nature of bench work, but can include the preparation of a dissertation dependent on an extensive search of the literature. None of these arrangements are mandatory.
The new medical school will have multidiscipline laboratories. This will enable us at Stage 3 to arrange practical exercises involving clinical biochemistry in relation to patients. Amongst other things, a typical example of this approach would be the preliminary clinical examination of a patient by the students, their decision with regard to appropriate biochemical and other investigations, the collecting of blood and other samples and their analysis, preferably by automatic procedures, supervised by a technician. It is not thought necessary that the students themselves should undertake these analyses. Hematology embraces the study of the morphology, function and kinetics of the normal and abnormal blood and marrow cells, the metabolism of iron and other substances influencing haemopoiesis, the activity and metabolism of the factors concerned in hmmostasis, blood cell serology, and the genetics of all these aspects. In a medical school these studies cannot be divorced from their clinical application yet they form part of the laboratory services necessary to the community, which must be available to all practising doctors including general practitioners, physicians, surgeons and gynTcologists. It is therefore important that the students have a systematic course of teaching in the subject, designed to unify the fragmentary teaching which they would otherwise receive from so many different sources.
To teach students is basically to interest them in the subject. They must be treated as adults who have a considerable fund of knowledge, which nevertheless requires to be extended and channelled into the appropriate thinking. They will not tolerate being talked down to; what they need is to be guided through the technical details of a subject and helped in the organization of their thoughts. Before looking at the ways of teaching, it is wise to remember that man is not a uniform animal, and while some individuals learn best by sight and touch, many remember what they have heard, and others benefit most from reading. All these approaches should be offered to the student.
In teaching the first aim is the uptake of knowledge. In hematology this is achieved through laboratory work including the use of the microscope, systematic lectures and talks illustrated by coloured transparencies or films, and the reading of textbooks and scientific papers.
The mere uptake of knowledge, however, is not all; one must also develop the storage mechanism. To retain knowledge repetition is necessary, and to achieve this without boring the student is part of the art of teaching. It is also vital to store knowledge in an orderly, integrated manner so that it can be recalled easily. For this reason it is important that the subject is presented to the student in a logical sequence, with the salient points highlighted. It is here that the short, revision type of textbook can play a valuable part in organizing the students' thoughts and such tricks as the mnemonic should not be despised.
Finally, and equally important, is the training of the recall process. Tutorial systems are probably best for this purpose. The encouragement of discussion and making the students give short talks on selected topics also help. Multiple choice and spot tests, used with discretion, also sharpen the recall process. Teaching machines may be useful in achieving these ends, but they have no magical value and the material must be kept up to date by frequent revision or they only bore the intelligent student.
Perhaps it is not beyond the limits of this paper to suggest certain principles in the process of learning. Reading or listening is much more effective when the senses are recently refreshed by sleep; it is important to study in quiet familiar surroundings with little to distract the attention; and the human brain tires, so that possibly three hours should be the optimum singlq span of concentrated study.
Inevitably, the teaching of hematology differs in different medical schools; nevertheless there is much in common between the systems employed. In most London schools one or two lectures are given during the preclinical period and almost always there are two to eight lectures and demonstration/practical classes during the introduction to the clinical studies. In one school six lectures are devoted to teaching the students how to use the laboratory and thereafter they are expected to carry out many of the hematological examinations used for clinical purposes. This may be an old method of teaching, but are we wrong in taking such activities from the student ?
During the clinical period all the schools appear to have a systematic course of six to sixteen lectures usually accompanied by demonstrations and practical work. The clinical aspects are always emphasized and the presentation of clinical cases sometimes forms an important part of the teaching. In certain aspects a dynamic approach is obtained by the use of videotape.
In many of the schools, small groups of students are attached to the hematology department for one or two weeks, usually during the second clinical year. This opportunity to see the routine work and to discuss the implications is a very important part of the training. A few selected students may then be given a project to carry out during this stage of their course. In addition. to this specific teaching of the subject, there is usually a certain amount of integrated teaching, with the hmmatological staff participating in seminars and topic teaching sessions. Finally, in most schools the students are given a series of five or six small group tutorials shortly before the final examination.
Hcmatology is a subject well adapted to illustrate general principles. In the past too much attention was paid to morphological studies, but now that teaching has moved towards the more dynamic aspects of the subject, the students are again really interested.
Professor Bernard Lennox (Pathology Department, Western Infirmary, University ofGlasgow)
Examination Mlethods in Pathology
My own experience in undergraduate examining in pathology has been limited entirely to Glasgow, and our. local problems are not all general to the United Kingdom. In particular, in contrast to the southern system of a more diffuse course and an examination which is part of finals, we teach pathology in a single block, the whole of the third
